APPENDIX A

New Test Sections
Material Data Sheets

Exposed 40-mil Wet-applied Polyurethane Geocomposite
Liquid Polyurethane Resin
Geotextile is Typar 3301 non-woven spunbonded polypropylene geotextile
Exposed 45-mil Reinforced Metallocene (mPE)
Exposed 160-mil Coletanche NTP 2 ES

Exposed 60-mil White Textured HDPE
Geotextile is a 10-0z needle-punched nonwoven (Synthetic Industries 1071)

Exposed 20-mil EVA Geomembrane



TYPAR®® 3301 Non-Woven Geotextile

PROPERTY TEST METHOD MARV
Grab Tensile Strength (1bs) ASTM D4632 120
Grab Elongation (%) ASTM D4632 60
Trapezoid Tear (Ibs) ASTM D4533 35
Puncture (Ibs) ASTM D4833 25
Mullen Burst (psi) ASTM D3786 90
Permittivity (sec™) ASTM D4491 0.8
Permeability (cm/sec) ASTM D4491 0.02
A.0.S. (U.S. Sieve) ASTM D4751 50
UV Resistance @500 hrs (%) ASTM D4355 70
Mass/Area (Typical)(oz/sy) ASTM D5261 3.0
Water Flow Rate (gpm/fi®) ASTM D4491 50
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Specifications

Reinforced Metallocene (mPE)

Sermot's mPE is a reinforced flexible polypropylene gecmembrane produced from first quality resins. Semrot mPE contains a wef-inserted,
polyester scrim reinforcement, which enhances tear and puncture resistance without reducing environmental stress crack resistance.
Such properties make mPE ideal for fioating covers and any applications requiring exceptional support in high-tensioned areas. mPE
geomembranes are very flexible, durable, and have been formulated to be resistant to chemicals, ultraviolet degradation, and aging.
mPE is formulated to be welded directly to HDPE or LLDPE. Semot mPE is manufactured in black/black and tan/black. 67

Property Test Method Frequency' RPP36 RPP45
Thickness (nominal)2 (mils) 36 45
Thickness (minimum)3 (mils) D751/D5199 per roll 34 #
Weight per Unit Area (g/sf) D5261 50,000 SF 68 82
Tensile Properties D71 50,000 SF
e Grab Strength (Ib/4%) 225 250
« Grab Elongation (%) 22 22
Tear Resistance* (min. ave.) {Ib) D5884 (2 ipm) 50,000 SF 85 65
Ply Adhesion? (ib or FTB) D413 50,000 SF 20 20
Puncture Resistance (min. ave.) (Ib) D4833 50,000 SF 85 90
FTMS 101B/ Method 20315 Certified 200 250
Dimensional Stability (max) {%) D1204 Resin Batch 1.0 1.0
Hydrostatic Resistance {psi) D751 Certified 300 350
Method A, Proc. 1
Low Temp Flexibility D2136 Certified -40°F -40°F
1/8” Mandrel, 4 Hrs
Stress Crack Resistance (hrs) D1693 Certified 5,000 5,000
UV Resistance (hrs) Quv Certified 5,000 5,000

Reinforcing Scrim

9x 9, 1000 denier weft-inserted polyester for all material thicknesses

Testing frequencies are rounded to the nearest full roll.
2Nominal thickness is based on no coupen being less than 10% under specified thickness. Average thickness may be less than specified thickness.
3Minimum thickness is based on average thickness being equal to or greater than specified thickness

4Peak value.

SFTMS 101b has been replaced with D4833, Value shown for comparison purposes only.

5RPP black/black and tan/black is avaitable in accordance with ANSI/NSF 61 standard and can be used for both potable and industrial applications.
TAllow four (4) months lead time to fully evaluate long term UV resistance of the color.

The information contained herein has been compiled by Serrot Intemational, Inc. and is, to the best of our knowledge, true and accurate. This information is offered without

warranly. Final defermination of suitability for use coni

\plated is the sole resp

ibility of the user. This information is subject fo change without notice.

RPPE 10/2500

=X SERROT

Corporate Headquarters: 125 Cassia Way -+ Henderson, NV 89014 + 702-566-8600 - Fax: 702-566-4739
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Toll Free: 800-237-1777

www.serrot.com




ENEL - RICERCA - Polo Idraulico e Strutturale

Allagato 3

Laboratorio Terre, Rocce e Materiali Speciali

TESTS ON BITUMINOUS GEOMEMBRANE Colétanche NTP 2 ES

Type oftest Standard Unit Test
and meadsured properties resuits
Mass per unit area ASTM D 5261
Mass per unit area g/m? 5306
Nominal thickness ASTM D 5199
Nominal thickness at 20 kPa ‘ mm 441
Tensile ISO 1421
Longitudinal direction
Breangmk strength kN/m 266
Strain at break % 81.7
E k strength kN/m 205
real .
Strain at bréak % 69.3
Tear ASTM D 751
Longitudinal direction
Tear resistance N 164
Transversal direction
Tear resistance N 181
Static puncture (CBR method) ENISO 12236
Puncture strength kN 3.6
Coefficient of variation % 42
Dimensional stability ASTM D 1204
Longitudinal direction
Size variation -0.12
Transversal dil
Size variation -0.02
Cold bending UNI 8202/15
Lgng‘ inal direction
Lmesit temperature (°C) to wrap on a mandrei (§ 20 mm) °C -25
Lowest temperature (°C) to wrap on a mandrel {¢ 20 rmm) °C -15
Transversal direction
Upper face
Lowest temperature (°C) to wrap on a mandrel ($ 20 mm) °C -25
Lowest temperatire (°C) to wrap on a mandrel (¢ 20 mm) °C . -10
Water vapour transmission ASTME 96
Permeance 3 'm* - 24h 0.155
Pesrmeability coefficient 9/ ms 3.66 x 1014

RICERCA - POLO IDRAULICO E STRUTTURALE
NUCLEO TERRE, ROCCE E TECNOLOGIE COSTRUTTIVE

A iceicH
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GSE]

( —

Light Reflective, Textured HDPE
Geomembrane

friction with adjoining materials.

GSE White Textured® GSE White Textured is the textured version of GSE White” It is a high quality,
high density polyethylene (HDPE} geomembrane with one or two coexiruded,
fextured sudfaces. It has a UV-stabilized, white upper surface that is approximately
3 mils {0.125 mm) thick. This layer is part of the total thickness, the remainder of
which is a carbon black stabilized primary layer. The light reflective surface
improves detection of postinstallation damage and reduces heat buildup on the
liner by reflecting solar energy. Reducing liner temperature lecds to fewer wrinkles
and less subgrade desiccation. This textured product provides enhanced interface

N

)

GSE White Textured is
are available upon request.

in rolls app

P

ter than 3.0% due fo the white layer.
)

TESTED PROPERTY TEST METHOD MINIMUM VALUES
Thickness, mils {(mm) ASTM D 5994 36 (0.91) 54 (1.4} 72{(1.8
Density, g/em> ASTM D 1505 0.94 0.94 0.94
Tensile Properties (each direction)’ ASTM D 638, Type IV

$Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 60 (11) 90{16) 120 (21)

Strength at Yield, i/in-width {N/mm) 84(15) 130 (23) 173 (30)

Elongation at Break, % Gl =2.0in (51 mm} 150 150 150~

Elongation at Yield, % G.L =1.3 in (33 mm) 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 30(133) 45 {200 60267}
Puncture Resistance, |b (N) ASTM D 4833 72 (320 108 (480) 144 (641)
Carbon Black Contert’, % ASTM D 1603 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 Cat.10r2 Cat.1or2 Cat. 1or2
Notched Constant Tensile Load', hrs ASTM D 5397, Appendix 400 400 400
e ———————————————————————————— ————————————
REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
Thickness, mils (mm) ASTM D 5994 40 (1.0) 60(1.5) 80 (2.0)
Rol! Length (approximate), ft (m) 730{223} 420 (158) 400(122)
Low Temperature Brittleness, °F (°C) ASTM D 746, Cond. B <107 (£-77) <107 {<-77) <107 (<77}
Oxidative Induction Time, minutes ASTM D 3895, 200 € >100 >100 >100

Pure Oy, 1 atm

Dimensional Stability {each direction), % ASTM D 1204, 100 C, 1 hr 12 2 EY4

tely 22.5 ft (6.9 m} wide and weighing about 3,700 Ib (1,678 kg]. Other material thicknesses

"The combination of siress concentrations due to coexirusion lexture geometry and the small specimen size results in large variation of test results.
Therefore, these tensile properties are minimum average values.
2GSE White Textured may have an overall ash content grea
3Note: NCTL is conducted on representative th L

This information is provided for reference purposes only and is not intended as & warranty or guaraniee. GSE assumes no liability in connection with

Fax: 28)-230-8650

\.

www.gseworld.com

Fax: 66-2-937-0097

For environmental lining solutions...the world comes fo GSE."
A Gundle/SLT Environmental, Inc. Company

the use of this information. Check with GSE for current, standard quality procedures.
* GSE and other marks used in this are frademorks ond service morks of GSE Lining Technology, Inc.; certain of which are ragistered in the United States and other countries.
Americas Ewrops/Africa Aslo/Padfic
GSE Lining Technology, Inc. GSE Ling Tochrolegy GmbH  GSE Lining Techmolegy Company Lid. Represented by:
19103 Gondle Rood Buxtehuder Strasse 112 RASA Tower 555, 26th Floer
Houston, T 77073 021037 Homburg Phoholyotin Rood, Ladyoo Chehchok
US4 Gerrany Bangkok 10900
Phone:  281-443-8564 Phone: 4940767420 Thailand
800-435-2008 Fox: 4-40.7674233 Phone:  66-2-937-0091

DS 015 Ros/9/00 J
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Geonynihetic Praducts Divislon
S Sotstons it Synbatica

SYNTHETIC INDUSTRIES - GEOSYNTHE]‘[C PRODUCTS DIVISION
GEOTEX™ NONWOVEN NEEDLEI’U.NCHED STAPLE FIBER SPECIFICATIONS
(FOR GPD INTERNAL USE ONLY)

GEOTEX™ 107t ‘ GEQTEX™ 1101
Physical Propériies  Test Method ~Uaits Minimum®  MARV®  Typical' Minimun’ MARV'  Typical'
Miass Per Uit Area | ASTMDS261 v Mgty || 9.6.(325) 00335 | 108(385) 10.0 (335) 10.3 (345) 11.0 370y
Thickness ASTMDS198 | rails (o) 95.(2:4) 195 (2.6) 120309 § woes 1no@.n 125G:1)
Tensile Stivogth ASTMEM63) e )] 24501090) | 260(115%) 285 (1265) 260 (1155) 275(1220) 300.(1335)
Stongation ASIMDAB32 | % 56 50 1 S 30 50 60
Trapezoidal Tesr ASTM D433 : 1h(N) : SiH(400) 100.(445) 115¢510) 95 (420} 105 (465) 120 (530)
Mublen Bust ASIM D386 | pei (kPa) 485(3340) : 530 (3580) | 545 (1805} 500 (3445) 535 (3685) 585 (4030)
Punoture Sicength ASTM D4833 b GN) ) 1700758 | 180.(306) 200 (890) | 150665) 170 (755) 190 (845)
AOS : ASTMDATS US Sieve ) | :mo.cmvsm 00:(0:150) | 120¢0.125) | 100(050) | 100(0.130) | 120 (0125)
Purmitivity ASTM D49 sec” S T s | m 12 14
Peanoubibiy ASTM Diag1* wahzs e a0 00 | wa | o030 040
Flow Rate ASTMDH49L gpavl ¥ (i 3 b 85(3460) | 100 (4a70) a 85 (3460) 100 (4070)
UV Resisance ASTMEHISS. %% Retined ol g e | e 0 i
Wide Widih Tensile . ASTMDISS | ibin(dVm) | 1esps) | 1seLe) /s 105083) | 125(21.8)
Nelesz
e RS-
3, Mt vakics it caculbed ax e oam s e oudand dévarlons. S Beide 899,84 degres o confidonce el ey daamples Sabem oy ety wiirnce teiing ¥ ciieed o valoé giocted.

T Sywihitic Lnduieing 1997 92498



GeoComp

S

GecComp, inc.
PRODUCT SPECIFICATION

COMPOSITION: 20 mil EVA Gegomembrane
with 8 oz/yd2 PET geotextile bonded to both sides

PRODUCT STYLE: GC-8208VA

PHYSICAL PROPERTIES

PROPERTY IEST METHOD UNITS VALUE §S..VALUE S.I UNITS
Weight ASTM D-3776 ozlyd2 40 1333 gm/m2
Thickness ASTM D-5799 mils 200 - 5.06 mm
Grab Tensile ASTM D-4632 fbs - 500 2225 KN
Grab Eiongation ASTM D-4632 % 150 180 %
Wide Width Tensile ASTM D-4595 f Ib/in :

MD 120 21.06 KN/m

TD 160 28.02 KN/m

Punciure Strength  ASTM D-4833 lbs __ 260 1.56 KN
Puncture Strength* FTM 101 B Ibs 450 - 1.973 KN
METHOD 2031
Trapezoid Tear ASTM D-4533 Ibs 125 0.556 KN
Mullen Burst ASTM D-3786 psi 700 47.95 KPa
ENDURANCE PROPERTIES
__ Abrasion Resistance *** _ASTM D-4886/4632 % 70 70 %

U.V. Resistance ** ASTM D-4355 % 70 70 %
Peel Strength ASTM D-4545 Ibs nia n/a KN
STD. ROLL PUTUP
WIDTH LENGTH
nfa n/a
The information contained herein is offered free of charge, and is, to our best b dedge, true and

hcmever,'all recommendations or suggestions are made without guarantee, since the conditions of use are
beyond our control. There is no expressed warranty and no implied warranty of merchantability or of fitness
for purpose of the product or products described herein. in submitting this information, no liability is assumed
or license or other rights implied given with respect to any existing or pending patent, patent applications or
trademarks. The ocbservances of all legal reguiations and patents are the responsibiiity of the user.

PO. Box 2642, Shelby, NC 28151
Phone: (704) 480-7688 FAX: (704) 480-9868 Toli-Fres: (800) 846-9446
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OT MUMBER MO, 406 CUSTOMER
=i CANAL LINING PRODUCT
METHOD B5TMD 4833 FROBE
Test ID OO014574 " Spe=cimen Ares
Feak Load 3&61.0 Lbs Valley Lozd
Peak Position 1.202 In Valley Position
Pezl Stress 2244000 PSI Valley Stress
Test Time D000 43
Test 1N BRGE14576
LOT RUREER RO, 486 CUSTONER EITTER ROOT IER
FROUJECT CARAL LIRIRG ERORUCT &G-8288
TEST RETHOR ASTMD 4823 PROBE 9/16" FLAT TIF
456 -
368
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AT NUMRER MO. 406 CUSTOMER BITTER RDOGT IRR

L
FooT CANAL LIMING  PRODUCT BL-B8208
g METHID ASTHMD £833  FROBE 5/14"% FLAT TIP
Test ID 00014581 ' Specimen Ares 0.00015400  In*2
Pezk Load ‘344,70 Lbs Valley Load 0.0 Lbs
Pezak Fosition 1.855 In Valley Position 0.000 " In

Faglk Stress - 2EHA000  PSI Valley Stress 0 PSI
Test Time GO0 20

Tes{ ID @8614381
1LOT MUKEBER Kd. 488 CUSTOMER BITTER ROCGT IRR
PROJECT CANAL LIRIRG PROBUCT GC-82ad
TEST BETHOR ASTRD 4833 PROEE 3/16" FLAT TIP
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